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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 1-16 rejected under 35 U.S.C. 101 because claims in question appear to be directed 
to an abstract idea rather than a practical application of the idea. The claimsed invention does 
not result in physical transformation nor does the claimed invention appear to provide a useful, 
concrete and tangible result. Specifically, the claimed invention does not appear to produce a 
tangible result because merely determining two timing signals being out of phase and 
adjustment of frequency of the first signal to the frequency of the second timing signal are 
nothing more than a phase tracking functionality. It fails to use or make available for use the 
result of phase tracking and to enable its functionality and usefulness to be realized. 
Additionally, the asserted practical application in the specification of the solving of seaming 
effects and synchronization for displayed and projected image arrays is explained; however the 
practical application is not explicitly recited in the claims. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
6,831,648 B2 to Mukherjee et al. in view of US 5>977>989 to Lee et al. 
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a. Regarding claim 1, Mukherjee et al. discloses synchronizing rendering and 
display of images across multiple display devices; master system 107 is used to 
synchronize the rendering and display functions of slave systems 105A and 105B. 
Synchronization signal generator 120 provides a clock signal and the timing signal is 
implemented using a plurality of daughter cards 112 (...A timing signal provider for 
propagating a time synchronization signal is also included within each slave system 105. 
In one embodiment, the timing signal provider is implemented using a plurality of 
daughter cards 112. Each daughter card 112 is an integrated circuit board used for 
providing external clock synchronization between the slave systems 105 and master 
system 107. In the case where multiple daughter cards 112 are used within an individual 
slave system 105, then the daughter cards 112 can be connected to one another in a daisy 
chain. ..col. 3, lines 31-43). These daughter cards 112 extract the timing signal and pass it 
on to the graphics processors 110. This timing signal would be used to provide clock 
synchronization between the master system 107 and the slave systems 105A and 105B. A 
first graphics processing unit is similar to Mukherjee's master system 107 and a second 
graphics processing unit is similar to the slave system 105A, 105B. However, Mukherjee 
et al. does not explicitly disclose synchronizing or "genlocking" signals from 
different sources in terms of phase comparison. Lee et al. discloses synchronization 
between two sources of video data which are running at a different clock frequency or at 
the same clock frequency but at different phases (...Since the pixel data from video 
processor 126 may be running at a different clock frequency or phase than the data from 
graphics processor 108, there is a need to provide synchronization between the two 
sources of data. The synchronization between two sources of video data which are 
running at a different clock frequency or at the same clock frequency but at different 
phases, is called genlocking. Video processor 126 produces an adjustable 
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vertical sync signal which is input to graphics processor 108 and is also 
driven to video monitor 114... col 4, lines 18-27). Therefore, it would have been obvious 
to a person of ordinary skill in the art at the time invention was made to modify the 
device as taught by Mukherjee et al. with the feature "synchronizing two timing signal by 
genlocking their phases" as taught by Lee et al. because this helps in improving artifacts 
due to phase differences in displaying images. 

b. Regarding claim 2, Mukherjee et al. further comprising transmitting the 
synchronized timing signal to a third graphics processing unit (...this timing signal would 
be used to provide clock synchronization between the master system 107 and the slave 
systems 105A and 105B...C0I. 4, lines 15-18). 

c. Regarding claim 15, Mukherjee et al. discloses providing a clock signal from a 
clock generator (synchronization signal generator 120) and an external synchronization 
signal (...each daughter 112 is an integrated circuit board used for providing external 
clock synchronization between the slave systems 105 and master system 107.. .col. 3, lines 
34-38). However, Mukherjee et al. does not explicitly disclose synchronizing or 
"genlocking" signals from different sources in terms of phase comparison. Lee et al. 
discloses synchronization between two sources of video data which are running at a 
different clock frequency or at the same clock frequency but at different phases (...Since 
the pixel data from video processor 126 may be running at a different clock frequency or 
phase than the data from graphics processor 108, there is a need to provide 
synchronization between the two sources of data. The synchronization between two 
sources of video data which are running at a different clock frequency or at the same 
clock frequency but at different phases, is called genlocking. Video processor 126 
produces an adjustable vertical sync signal which is input to graphics processor 108 and 
is also driven to video monitor 114.. .col. 4, lines 18-27). Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time invention was made to modify 
the device as taught by Mukherjee et al. with the feature "synchronizing two timing 
signal by genlocking their phases" as taught by Lee et al. because this helps in 
improving artifacts due to phase differences in displaying images, 
d. Regarding claim 16, it is similar in scope to claim 2 above and is rejected under 
the same rationale. 

4. Claims 3-13, 17-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
6,831,648 B2 to Mukherjee et al. in view of US 5,977,989 to Lee et al. as applied to claim 1 
above, and further in view of US 2004/0012600 Al to Deering et al. 

a. Regarding claim 3, Mukherjee-Lee combination does not disclose determining 
whether a first stereo field signal of the first graphics processing unit and a second stereo 
field signal of the second graphics processing unit are synchronized; and adjusting the 
phase of the first stereo field signal to the phase of the second stereo field signal if the 
first stereo field signal and the second stereo field signal are not synchronized. Deering 
et al. discloses stereo field video signal (...In field sequential stereo video signal 
formats, there are two sequential fields to each frame. The first field caries the complete 
image for the left eye; the second field carries the complete image for the right eye. 
These two images may be shown as sent, e.g., in rapid fashion, with some form of shutter 
glasses or polarization or image angle of view spatial separation effect on the perception 
of the video image on the physical image display device of the human(s) viewing the 
display. In this manner, only (or mostly) the left image will be visible to the left eyes of 
the human(s) watching, and only (or mostly) the right image will be visible to the right 
eyes of the human(s) watching, giving rise to perception of stereoscopic 
depth... paragraph 0386). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time invention was made to modify the device as taught by 
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Mukherjee-Lee combination with the feature "adjusting phases of the first and second 
stereo field signal for synchronization" as taught by Deering et al. because this helps in 
reducing/eliminating artifacts due to phase differences in displaying images. 

b. Regarding claim 4, it is similar in scope to claim 2 above as it involves 
transmitting the "synchronized stereo field signal" , a video signal that has been 
synchronized, to a third graphics processing unit disclosed by Mukherjee et al. (...this 
timing signal would be used to provide clock synchronization between the master system 
107 and the slave systems 105A and 105B...C0I. 4, lines 15-18). 

c. Regarding claim 5, Mukherjee as modified by Lee et al. discloses synchronizing 
a swap ready signal of the first graphics processing unit with a swap ready signal of the 
second graphics processing unit (...In a multiple processing environment, it is necessary 
to make sure that each slave system has its graphics processors perform buffer swapping 
at approximately the same time. Buffer swapping is normally performed during the time 
of vertical retrace just described. However, despite the close synchronization of vertical 
retrace among the several slave systems, steps still need to be taken to synchronize frame 
buffer swapping among the plurality of slave systems, else the display will be 
synchronized but the data displayed will be out of sync...col.8, lines 8-16; col. 8, lines 56- 
65). 

a. Regarding claim 6, the triggering of a new video start address in a memory are 
taught implicitly by Mukherjee et al. in that buffer swapping is performed during the 
time of vertical retrace; synchronization module 115 determines when all slave systems 
105 are swap ready. Fig. 7 discloses synchronized frame buffer swapping wherein each 
frame displayed in a scene is proceeded and followed by a vertical interrupt; and while 
one frame is being displayed another is being rendered by the graphics processors (col. 9. 
line 10-15). As disclosed, there are two frames and therefore if one frame is being 



Application/Control Number: 10/730,727 Page 7 

Art Unit: 2628 

rendered, it would be obvious that the second frame would be at a different address 
"triggering a new video start address in a memory". Mukherjee et al. discloses 
determination of a swap ready element on at least one of the graphics processing units is 
logically true (...Generally, swap ready status is determined by the transmission of either 
a high or low signal. If the signal is high then the processor has completed rendering the 
current buffer and is ready to switch. If the signal is low then rendering is still in 
progress. In a graphics system comprised of multiple graphic processors, each signal 
contributes to the overall status of the system. Accordingly, if any one graphics 
processor is not ready, then the signal transmitted will be low.. .col. 8, lines 66-67; col. 9, 
lines 1-7). However, Mukherjee et al. does not disclose reception of a frame divider. 
Deering et al. discloses for field sequential stereo video signal formats, there are two 
sequential fields to each frame, the first field carries the complete image for the left eye, 
the second field carries the complete image for the right eye. This is in addition to the 
front buffer and back buffers that are swapped. Thus, Deering et al. implicitly 
discloses a frame divider that would separate the front buffer and back buffer. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
invention was made to modify the device as taught by Mukherjee with the feature 
"handling of sequential stereo video signal format with two sequential fields that 
required frame division" as taught by Deering et al. because it prevents frame tearing, 
b. Regarding claim 7, Mukherjee et al. implicitly discloses further comprising 
scanning out data from the memory starting at the new video start address if the swap 
ready element on the at least one of the graphics processing units is logically true as the 
buffer swapping involves scanning out data from the back buffer which will be at a new 
address, that is inherent in front and back buffer operations and swap ready status is 
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being reported as being high or low (...Generally, swap ready status is determined by the 
transmission of either a high or low signal. ..col. 8, lines 66-67; col. 9, lines 1-10). 

c. Regarding claim 8, Mukherjee et al. discloses buffer swapping being performed 
during the time of video blanking interval (vertical retrace)(... Buffer swapping is 
normally performed during the time of vertical retrace... col. 8, lines 9-11) and based on 
Swap ready status, the back buffer is then scanned out (...in step 625, synchronization 
module 115 will determine when all slave systems 105 are swap ready. Once all slave 
systems 107 have communicated a swap status indicating that they have completed 
rendering and are swap ready, in a step 630, synchronization module 115 will cause 
master system 107 to send a broadcast swap command to each slave system 105 over 
multidrop cable 11 6... col. 8, lines 56-63). 

d. Regarding claim 9, it is similar in scope to claim 7 above and is rejected under the 
same rationale. 

e. Regarding claim 10, it is similar in scope to claim 8 above and is rejected under 
the same rationale. 

f. Regarding claim 11, Mukherjee et al. discloses wherein the swap ready element 
is logically true when an image content stored in a back portion of a frame buffer in the 
at least one of the graphics processing units is ready to be transferred to a front portion 
of the frame buffer (...In a step 625, synchronization module 115 will determine when all 
slave systems 105 are swap ready. Once all slave systems 107 have communicated a swap 
status indicating that they have completed rendering and are swap ready, in a step 630, 
synchronization module 115 will cause master system 107 to send a broadcast swap 
command to each slave system 105 over multidrop cable 116.. .col. 8, lines 56-65). 

g. Regarding claims 12 and 13, Mukherjee et al. discloses swap ready status is 
determined by the transmission of either a high or low signal (...Generally, swap ready 



Application/Control Number: 10/730,727 Page 9 

Art Unit: 2628 

status is determined by the transmission of either a high or low signal. If the signal is 
high then the processor has completed rendering the current buffer and is ready to 
switch. If the signal is low the rendering is still in progress. ..col. 8, lines 65-67; col. 9, 
lines 1-5). 

h. Regarding claim 17, it is similar in scope to claim 7 above and is rejected under 
the same rationale. 

i. Regarding claim 18, Murkherjee et al. discloses that buffer swapping is 
normally performed during the time of vertical retrace. Therefore, suspension of 
rendering in response to frame divider in inherent. 

j. Regarding claim 19, it is similar in scope to claim 8 above and is rejected under 
the same rationale. 

k. Regarding claim 20, it is similar in scope to claim 11 above and is rejected under 
the same rationale. 

1. Regarding claims 21 and 22, they are similar to claims 12 and 13 respectively and 
are rejected under the same rationale. 

m. Regarding claim 23, in a graphics processing system, frames are continuously 
being scanned out to the display and therefore it is inherent for method to be repeated 
for successive frames. 

n. Regarding claim 24, it is similar in scope to claim 17 above and is rejected under 
the same rationale. 

o. Regarding claim 25, it is similar in scope to claim 18 above and is rejected under 
the same rationale. 

p. Regarding claim 26, it is similar in scope to claim 19 above and is rejected under 
the same rationale. 
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q. Regarding claim 27, it is similar in scope to claim 20 above and is rejected under 
the same rationale. 

r. Regarding claims 28 and 29, they are similar in scope to claims 21 and 22 
respectively and are rejected under the same rationale. 

s. Regarding claim 30, is similar in scope to claim 25 above and is rejected under 
the same rationale. 

t. Regarding claim 31, it is similar in scope to claim 1 above and is rejected under 
the same rationale. 

u. Regarding claim 32, it is similar in scope to claim 3 above and is rejected under 
the same rationale. 

v. Regarding claim 33, it is similar in scope to claim 5 above and is rejected under 
the same rationale. 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 6,831,648 B2 
to Mukherjee et al. in view of US 5,977,989 to Lee et al. as applied to claim 1 above, and further 
in view of US 5,638,531 to Crump et al. 

a. Regarding claim 15, Mukherjee-Crump combination does not disclose wherein 
the first graphics processing unit and the second processing unit are implemented on 
one of a silicon substrate, a printed circuit board, and an array of display elements. 
Crump et al. discloses a parallel video processing system onto a Very Large Scale 
Integrated (VLSI) device (...Each of a plurality of processors (indicated at 30a, 30b, 30c 
and 30d in FIG. 3). ..col. 3, lines 23-30). Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time invention was made to modify the device as 
taught by Mukharjee-Lee combination with the feature "plurality of graphics processing 
units on a silicon substrate" as taught by Crump et al. because both processing units 
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being on a common, single substrate allows for higher bandwidth communication 



between the processors and memory (col. 3, lines 45-47). 



Conclusion 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalip K. Singh whose telephone number is (571) 272-7792. 
The examiner can normally be reached on Mon-Friday (io:ooAM-6: 30PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan, can be reached at (571) 272-7782. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http : / /pair-direct .uspto . gov . Should you have questions on access to the Private 
PAIR system, please contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Please note that the new Central Official FAX number for application specific communications 
with the USPTO is 571-273-8300 (effective July 15, 2005). 

Dalip K. Singh 

Examiner, Art Unit 2628 - f\ll S~\ A 
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September 29, 2006 




